The inherent advantages of the hot-wall metal organic chemical vapor deposition (MOCVD reactor (low temperature gradients, less bowing of the wafer during growth, efficient precursor cracking) compared to a cold-wall reactor make it easier to obtain uniform growth.
Introduction
The inherent advantages of the hot-wall MOCVD reactor (low temperature gradients, less bowing of the wafer during growth, efficient precursor cracking) compared to a cold-wall reactor make it easier to obtain uniform growth [1] . However, arcing may occur in the susceptor, which deteriorates the properties of the grown material. Here we will present a solution to this problem. Using this novel approach we have grown highly uniform, advanced HEMT structures on 3" and 4" semi-insulating (SI) SiC substrates with gas-foil rotation of the substrate. AlGaN/GaN based high electron mobility transistors (HEMT) have received an increased attention in last years due to their attractive properties [2] [3] [4] which are suitable for high power, high temperature and high frequency applications.
Arcing
A hot-wall susceptor consists of several building blocks including roof, bottom, sidewalls and rotation cassette mounted together. The building blocks are made of high-purity graphite and are coated with TaC to prevent impurities from being incorporated into the grown epilayers.
The susceptor is heated by current induced by a surrounding RF coil. When the current passes from one susceptor part to another, arcing may occur. The mm 2 -sized arcs (hot spots) are not stable in time and the current density is extremely high causing a large temperature increase locally.
Arcing will:
Cause decomposition of the TaC coating material exposing the underlying graphite Cause release of impurities from the graphite which may be incorporated into the grown epilayer
Cause release of larger graphite particles visible by eye, resulting in particle downfalls on the substrate 
Epitaxial growth and characterization of 3" and 4" HEMT structures
The HEMT structures were grown on SI 4H-SiC substrates in an improved hot-wall MOCVD 
The thickness of the GaN layer is of the order of micrometers and is conveniently measured
(and mapped over the whole wafer) using an interference technique [1] . Mercury probe capacitance -voltage (CV) measurements were used to extract information on the 2DEG
sheet carrier density, n s ( dV C qA n s 1 , where q, A, C, and V are the elementary charge, contact area, capacitance and bias voltage, respectively), and the pinch-off voltage, V p , as well as the thickness, t, of the Al x Ga 1-x N barrier. In addition we could determine that the GaN buffer layer was semi-insulating with a net doping concentration at least less than 1x10 14 cm -3 .
The measurements were done at 10 kHz with a 1 mm diameter mercury contact. An ε value of 8.9 was used.
The sheet resistance, R , was measured using a non-contact eddy current technique. The measurement point was 3 mm in diameter.
For Hall measurement experiment, the sample was cut into a square of 5x5 mm. 1500 Å thick
Al ohmic contacts forming lamella-type van der Pauw pattern were deposited at the corners of the sample. In Hall measurements, a magnetic field of 0.75 T in magnitude, perpendicular to the sample, was used and the current was set to 1 mA. Hall measurements were performed in the temperature range from 80 to 600 K.
Results and discussion

Al 0.22 Ga 0.78 N/AlN/GaN/AlN HEMT structure grown on a 4" SI 4H SiC wafer
The structure starts with a thin AlN nucleation layer followed by a 1.8 µm undoped, SI GaN layer, a 2nm AlN exclusion layer and a 23 nm Al x Ga 1-x N barrier. The role of the exclusion layer is to decrease the random-alloy scattering experienced by the 2DEG due to penetration into the barrier [5] . The epi thickness (1.77 µm ± 2.8 %) and the sheet resistance (268 Ω/sqr ± 2.1 %) are highly uniform, see 
Conclusion
We have shown that it is possible to completely eliminate the detrimental arcing in hot-wall MOCVD reactors by inserting insulating PBN stripes between the susceptor parts. In such improved hot-wall reactor it is possible to grow AlGaN/AlN/GaN HEMT structures with state-of-the-art properties very uniformly on large area (4") SI SiC substrates.
Nonuniformities of epilayer thickness and sheet resistance as well as run-to-run variations of less than 3% (sigma/mean) can easily be achieved on 4" substrates. We have also demonstrated that it is possible to achieve 2DEG hall mobilities at room temperature close to the theoretical limit using device-relevant sheet carrier densities. 327 Ω/sqr ± 1.1 %) for a DH HEMT structure grown on a 3" SI SiC substrate.
